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CIVIL- ENGINEERING BOARD ~ T e e

M"Ih‘irné:3ﬁours] ; [Max Marks 100

o ~ Notes ;- (1) Sectlon —1 is compulsory. R

(2) Answer any two full questlons each from Sectlon - 11, III and any one full ;
question each from Section IV & V. o — ,

! SECTION-I- ~

(a) Fill in the blanks with appropriate Wordlwords o - S5x1=5

[

(i) The ratio of shear stress to shear strain within the elastic limit is called

(i) The unbalanced vertical force to the nght or left of the cross section of .
beam is known as

(iii) The unit of moment of inertia is »

@ The ratio of hoop stress to longitu(final stress in a thin cylinder
(v) The centre to centre distance between two consecutive rivets in a row

is called
(b) Define the following : | | S5x1=5

) Ybung’s Modulus |
(1) Centre of Gravity
(iii) Thin Cylinder
(iv) Bending Moment

(v) Polar Modulus
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SECTION - II

(Answer any two full quest1ons) o

The ultxmate shear stress ofa mlld steel is 400 N/mm Determme the dia of
hole that can be punched through it without exceeding a compresswe stress

of 800 N/mm in the. punch The th;ckness of flatis 125 mm.

‘?jdla Ttis subjected toa pull whxch pro uées tf{e ulammum fensile stress of
" 160 N/mm?. find the change in the length of bar. Take E 210 kN/mm

A copper rod-25 mm d1a is enc]osed in_a steel tube of 30 mm internal dia.
and of thickness 5 mm. The edges are rigidily fixed. The composite bar
subjected to an axial pull of 40 kN. Find the stress mduced m the rod and

- tube.

Take : B =2 10° N/mm?
E,=1X 10° N/mm?

Due to sudden onset of summer, the temperature has increased by 60 °C.
Take E = 2 x 10° N/mm?%. o = 12 x 107 /°C. The length of rail is 15 m.
Find the temperature stress when (i) Nuts are rigidly fixed (ii) Supports
yield by 2 mm.

A metal bar 50 mm x 50 mm in Section is subjected to an axial compression
of 500 kN. The reduction in length is 0.5 mm over a gauge length of
200 mm and increase in thlckne.,s is 0.04 mm. Find the values of elastic
constants.

At a point in a strained material the principal stress are 200 N/mm? (tensile)
and 100 N/mm® (compressive) on two mutually perpendicular planes. Find

the normal stress shear stress, resultant stress across a plane inclined at 60°
to the axis of major stress.

SECTION - III
(Answer any two full questions)

Draw the S.F.D. and B.M.D. for a cantilever beam of 5 m long which carries
a point load of 2 kN at the free end and a u.d.l. of 1 kN/m for a length of 3 m
from the fixed end.



http://www.howtoexam.com

http://www.howtoexam.com

C-301 I T =

b)) A Simply supported beam of 6 m carries a u.d.l. of 4 kN/m for a length of
-~ 2 m from left support and point-loads of 5 kN, 4 kN, and:3. kN at3 m, 4m,.
5 m from the left support. Draw B.M.D. and S.F.D. o - 9

6. Jd) Locate the centre of gravity of the T sectlon whose ﬂange is 150 mm X lO mm

. ~ and webis 200 mm X8 mm. T 6 -
R @ Find the M.L of a channel s ’tlon IOO'mm"'-xr 50 mmA ><~10 ifif about the = -
5 ' S centrmdal axis parallel to ﬂang ‘ ‘ S : B R

7. (@ The ML of a beam section 50 mm deep is 69.49 X 107 mm®. Find the
g , longest span over which beam of this section. When simply supported could
- . carry awdl of 50 kN/m run. The. bendmg stress in the matetial is not to

.5 exceed 110 N/mm?. S T P 6 .
(b) Design a suitable diameter for a c1rcu1ar shaft requ1red to transmit lOO kW

/ at 180 r.p.m. The shear stress of the shaft not to exceed 70 N/mm and the
maximum torque exceeds the mean torque by 40%. The shaft is Tot to twist

more than 1° in a length of 3 m. Take C = 80 kNimen?. : 9

i SRR 0 R

SECTION -1V
(Answer any one full question)
8, (a) Design a double rivetted double cover butt joint to connect two plates ‘

15 mm thick with 23 mm dia. rivets. : 9
Take f = 120 N/mm?
.= 95 N/mm*
f, =190 N/mm

(b) A 100 mm x 12 mm plate is connected to another plate by fillet welds
» ~around the end of bar and also inside a-machined slot as shown in Fig. 1.
‘ Determine the size of the weld if the joint is subjected to a pull of 140 kN.
Take working stresses for fransverse weld and longitudinal weld as

100 N/mm? and 80 N/mm? respectively. ’ 9
f———100 ——»
100 : 50

|

x5

le—50—

Fig. 1

All dimensio... ..re in mm
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(a) A boiler shell of 2 m dia. is made up of ‘rnild steel plates of 20 mm _thic_le
The efficiency of longitudinal and circumferential joints are 70% and 60%

respectively. Determine the safe pressure in the boiler if the perm1ss1ble 2
tensile stress “in the plate section through the rivets is 100 N/mm?, also

determine the circumferential stress in the solid -plate section - and
longltudmal stress through the nvets

;(b) | A plpe of 400 mm mtemal d1a and 100 mm thlckness contams a ﬂu1d at al__

,,pressure of &N/mm Fmd the maxi
the sect1on o P

.. - SECTION-Y 7 |
(Answer any one quesuon) e

A set of concurrent forces actmg at ‘O’ as shown in Fig. 2. Find the forces P and
Qto keep the point ‘O’ in equilibrium.

-~ 30 kN - 25kN

20kN

ISkN

Fig. 2

Four forces act on a rigid bar as shown in Fig. 3. Find the value and position of
resultant of these forces graphically.

150N 200N 150N 150 N

452"\ | _] 60° 45°

1500 | 1500 | 1500

L 1

A 4

All dimensions are in mm

Fig.3
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